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(54) Projected image blending for multiple images 

(57) A projection system includes first and second 
light valve projectors which project a composite image 
onto a screen by overlapping the first and second 
images in an overlap region. Each projector includes a 
light source, a light valve for reflecting or transmitting 
image light a condensing lens for directing light from 
the light source to the light valve, and a projection lens. 
An improved light valve projector includes a blending 
device, associated with the first and second light valve 
projectors and being located in the path of the fight 
between the light valve and the projection lens, the fight 
source and the condensing lens, or the projection lens 
and the screen. The blending device smoothes off -state 
and on-state illumination levels in the overlap region 
without reducing the contrast ratio of said light valve 
projector. The blending device includes physical devices 
such as fflters, solid masks, and/or a combination 
thereof as a substitute for electronic blencfing. By physi- 
cally blending off-state illumination levels, the present 
invention avoids loss of contrast ratio associated with 
electronic blending. 




Z 



EM 



Figure 6 



^1 



CO 

to 
<p 

CO 

1^ 



DL 
UJ 



BNSDOCfO: <EP 0786687A1_1_ 



Primed by Rank Xerc* (UK) Business Services 
2.14.11J3.4 



1 



EP 0 786 687 A1 



2 



Description 

BACKGROUN n OF THE INVENTION 
1 Technical Field 

This invention relates to fight valve projectors and. 
more particularly, to fitters for blending off-state and on- 
state illumination levels for a projection system which 
employs multiple fight valve projectors to form an over- 
lapping, composite image. 

g Discussion 

Conventional projection systems have employed 
two (or more) light valve projectors to form a composite 
image. In the case of two projector systems, the images 
are positioned side-by-side or one on top of the other. 
Projector systems can also include an array of projec- 
tors. When two light valve projectors are used, one tight 
valve projector projects a first portion of an image. A 
second light valve projector projects a second portion of 
the image. The first and second tight valve projectors 
are positioned such that the first and second "images are 
projected onto the screen adjacent to each other. As 
can be appreciated, it is difficult to align the two (or 
more) fight valve projectors exactly and therefore unde- 
sirable seams between the f irst and second images are 
often apparent to the viewer. 

To improve the appearance and continuity of the 
composite image, the first and second fight valve projec- 
tors are conventionally positioned such that the first 
image sfightly overlaps the second image to a form a 
seamless composite image. When the projectors are 
partially overlapped, the overlap region contains the illu- 
mination level for both projectors. The overlap region 
has a greater image intensity because the brightness 
levels are added together. To alleviate this problem, 
conventional fight valve projection systems employ 
brightness adjustment electronics to eliminate the 
excessive brightness in the overlap region. For exanv 
pie. see US. Patent Nos. 4.974.073 and 5.136.390 
which discloses an electronic smoothing device for pro- 
viding seamless composite images from multiple fight 
valve projectors. 

These electronic smoothing devices, however, can- 
not correct overlap errors at off-state levels without sig- 
nificantly reducing contrast The off-state (or black level) 
of a fight valve projector still contains some illumination 
or brightness as opposed to CRT projection systems 
where the brightness of the phosphor can be turned off 
completely. When two fight valve projectors are partially 
overlapped to create a seamless composite image, the 
overlap region contains the off-state illumination level of 
both projectors. The illuminated areas from the first and 
second light valve projectors add together and a bright 
stripe is produced in the overlap region. 

The black or off-state illumination level is the lowest 
light level that can be achieved by a fight valve projector. 



Therefore, it is not possible to lower this off-state level 
further by electronic signal correction according to the 
above-identified patents. The only other solution which 
can be accomplished using electronic signal correction 
5 is to raise the black level of the non-overlapping regions 
to a level equal to the illumination level in the overlap- 
ping region. This electronic correction is not desirable 
since it significantly reduces the overall contrast ratio of 
the light valve projection system and cannot be used for 
10 applications such as night simulation where high con- 
trast is required (in other words, maximum dark black 
levels). 

Therefore, a method and apparatus for blending off- 
state ifcirrination levels of a fight valve projection sys- 
is tern with multiple fight valves to form seamless, com- 
posite "images having maximum contrast is desirable. 

qi iMMABfV OF TMF INVENTION 

20 A projection system includes first and second fight 
valve projectors which project a composite image onto a 
screen by overlapping the first and second images in an 
overlap region. Each projector includes a fight source, a 
fight valve for reflecting or transmitting image fight, a 
25 condensing lens for Erecting fight from said light source 
to said fight valve, and a projection lens. An improved 
fight valve projector according to the present invention 
comprises blending means, associated with said first 
and second light valve projectors and being located in 
30 the path of said fight between said light valve and sad 
projection lens, said fight source and said condensing 
lens, or said projection tens and said screen. The blend- 
ing means smoothes off-state and on-state ilurrination 
levels in said overlap region without reducing the con- 
35 trast ratio of said light valve projector. 

According to one feature of the invention, the blend- 
ing means is located in a focus position at or adjacent 
an image plane which said condensing lens focuses 
onto said light valve. 
AO According to another feature of the invention, the 
blending means is located in a position at or adjacent an 
image plane which said projection tens focuses onto 
said screen. 

According to another feature of the invention, the 
45 Wending means is located between the projection lens 
and the screen. 

According to other features of the invention, the 
blenrfng means includes graded density titers, solid 
masks, density ffters and/or combination thereof. 
so Other, objects, features and advantages wil be 
readily apparent from the specification, the drawings 
and daims. 

BRIEF DESCRIPTION OF TH E DRAWINGS 

55 

The various advantages of the present invention 
will become apparent to those stalled in the art after 
studying the following specification and by reference to 
the drawings in which: 
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Figure 1 A is a functional block diagram of a trans- 
missive light valve projection system according to 
the prior art; 

Figure 1 B is a functional block diagram of a reflec- 
tive light valve projection system according to the s 
prior art; 

Figure 2 is a top view of a prior art projection sys- 
tem employing multiple light valve projectors for 
providing an overlapping, composite image; 
Figure 3 illustrates an ideal off-state illumination to 
level; 

Figure 4 illustrates the actual non-zero brightness, 
off-state or black level of a light valve projector; 
Figure 5 illustrates an overlapping, composite 
image produced by two prior art projectors of Fig- is 
ure 2 in the off-state; 

Figure 6 illustrates a preferred embodiment of a first 
reflective light valve projector according to the 
invention and including a graded density filter 
- located in a light valve focus position between an 20 
arc lamp and a condensing lens; 
Figure 7 is an intensity plot for two overlapping 
images projected by two 6ght valve projectors illus- 
trated in Figure 6; 

Figure 8 is a transmission profile of the graded den- 25 
sity filter of Figure 6; 

Figure 9 Blustrates a second fight valve projector 
according to the invention and having a graded 
density filter located near a screen focus position 
between a light valve and a polarization beam split- 30 
ter; 

Figure 10 illustrates a third light valve projector 
according to the invention and including a solid 
mask positioned in a non-focus position between 
an image plane and the condensing lens; 35 
Figure 11 is an intensity plot for two overlapping 
images projected by two fight valve projectors illus- 
trated in Figure 10; 

Figure 12 illustrates a fourth Tight valve projector 
according to the invention with a solid mask posi- 40 
toned in a non-focus or screen position between 
the light valve and the polarization beam spfitter; 
Figure 13 illustrates a fifth light valve projector 
according to the invention and incorporating two 
offset, density filters and a solid mask located in a 45 
non-focus position between the projection lens and 
the screen, 

Figure 14 is an intensity plot of two overlapping 
images projected by two fight valve projectors illus- 
trated in Figure 13; so 
Figure 1 5 illustrates a seventh fight valve projector 
according to the invention which is similar to the 
projector shown in Figure 13 and further includes a 
solid mask between the image plane and the con- 
densing lens; 55 
•Figure 16 illustrates an eighth light valve projector 
according to the invention and employing two offset 
:. density filters located between the projection lens 
and the screen; 



Figure 1 7 illustrates an alternate embodiment of the 
solid mask which includes a glass substrate with a 
metal film deposited thereon; and 
Figure 18 illustrates an alternate embodiment of the 
blending device of Figures 13 and 15 which 
includes density coatings and a metal film depos- 
ited on a glass substrate. 

DETAILED DES CRIPTION OF THE INVENTION 

The present invention is useful in a wide variety of 
light valve projectors including both transmissive and 
reflective-type light valve projectors which are illustrated 
in Figures 1 A and 1 B. In Figure 1 A, a transmissive light 
valve projector 10 according to the prior art is illustrated 
and includes a light source 12, one or more optical sys- 
tems 14 and 18, one or more light valves 16, one or 
more projection lenses 20 and a screen 22. In Figure 
1 B, a reflective light valve projector 24 is illustrated and 
includes a light source 12, one or more light valves 26, 
an optical system 28, one or more projection lenses 20 
and screen 22. Projectors 10 and 24 can be mono- 
chrome or full color. Light source 12 is preferably a 
xenon arc lamp. As is well known in the art, such projec- 
tor systems can use beam splitters and dichroic filters in 
the optical systems to create three channel full color 
images. Different light valve systems can also use either 
polarized light (birefringerrt light valve) or light mechani- 
cally directed from a beam, in other words, scattering, 
Schfiem or dark field fight. Light source 18 provides a 
reading light which is directed by the optical system 
onto one surface of light valve 26 or through light valve 
16. Projection lens 20 outputs the modulated light onto 
screen 22. 

The light valves employed can be pbotoacfrvated. 
birefringerrt liquid crystal reflectrve mode, matrix 
addressed birefringerrt liquid crystal diode (LCD), scat- 
tering mode LCD, tilted pixel mirror light valves, etc. 
: Other suitable types of light valves will be apparent to 
skilled artisans. 

In Figure 2, a projection system 30 with first and 
second light valve projectors 32 and 34 is illustrated. 
First light valve projector 32 projects a first image onto 
screen 36. Second fight valve projector 34 projects a 
second image onto screen 36. First and second projec- 
tors 32 and 34 are arranged such that the first and sec- 
ond images partially overlap. 

Figure 3 illustrates an idealized off-state or black 
level of a single projector. The ideal off-state includes no 
illumination or brightness. If the screen is located in an 
ideal dark viewing room, the edge of a projector image 
is not detectable when the dark state is projected. 
Unfortunately, when light valve projectors 10 are 
errployed. the dark level is less than ideal and some illu- 
mination occurs. Figure 4 illustrates a rion-zero off-state 
of a typical light valve projector. As can be appreciated, 
the off-state illumination is visible. 

The outer edges of the projected image can be 
seen against the ideally dark remainder of screen 36. 



BNSDOCIp: <EP_07B6667A1 J_> 



EP 0 786 687 A1 



When two light valve projectors are positioned in an 
overlapping manner, as illustrated in Figure 2, the non- 
zero illumination or brightness of each of the two projec- 
tors is added together in the overlap region. As can be 
seen in Figure 5. a bright stripe 40 is formed. Because 
the off-state brightness is a rrinimum. the previously 
described brightness adjustment electronics cannot 
eliminate the bright strpe without adversely afl«*ng 
the contrast ratio of the Tight valve projection system. 
The visible bright stripe also reduces the image quality 
- of the composite image 

The present invention wifi be illustrated below in 
conjunction with reflective-type light valves. Skilled arti- 
sans, however, wil appreciate that the present Invention 
has broader application and can be employed with both 
transmissive and reflective-type light valves. 

Referring to Figure 6, a first fight valve projector 100 
according to the present "invention is illustrated and 
includes a blending device 104 for Wending nomination 
intensity in the overlap region. The relative position of 
the blending device 102 depends upon which edge of 
the image projected by the projector 100 needs blend- 
ing. Skilled artisans can appreciate that multiple edges 
of the same projector may require blending, particularly 
where projector arrays are employed. 

In a preferred embodiment projector 100 includes 
a light source, such as an arc lamp 104, which produces 
a beam of light 106. Arc lamp 104 directs the beam of 
light 106 through blending device 102 which is prefera- 
bly a graded density ftter 108. Preferably graded den- 
sity filter 108 is a graded neutral density filter. Light 109 
exiting filter 108 is incident upon condensing lens 110. 
Light from the condensing lens 110 is incident upon a 
polarization beam splitter 1 14 which reflects Tight having 
a first polarization state onto one surface of a reflective 
light valve 118 and transmits fight having a second 
polarization state. A CRT writes the back surface of fight 
valve 118 and modulates fight valve 118 in a conven- 
tional manner. Portions of the fight valve 1 18 which are 
written by the CRT rotate the polarization of incident 
light and reflect the light towards polarization beam 
spotter 114. Portions which are not written by the CRT 
reflect incident fight without a change in polarization. 
Polarization beam splitter 114 transmits modulated fight 
(of the second polarization) through projection lens 122 
and onto screen 124. 

Blending device 102 (preferably a graded density 
filter 108) is positioned in a first focus position which is 
on or near an image plane 128 that the condensing lens 
110 focuses onto fight valve 1 18. Since the fight valve is 
also focussed on the projection screen, the graded den- 
sity f»er is also focussed on the projection screen. Fig- 
ure 6 illustrates the orientation of the graded density 
filter 108 for one of the two or more tight valve projec- 
tors. As can be appreciated the orientation of the 
graded density filter 108 for the second and additional 
light valve projectors depends upon the positions of the 
remaining projectors relative to tie first projector and 
the particular edge or edges which require blending. If 



only two light valve projectors are employed, the graded 
density filter 108 would be rotated 180° about the light 
rays for the second projector. 

Figure 7 illustrates an overlapping, composite 
5 image 129 along with an intensity graph showing the 
meshing of -Image V and "Image 2". Dotted lines 130 
illustrate the attenuation in the overlapping region 
(which is defined by dotted lines 132 and 134) as a 
result of a first graded density filter 108. Dotted fines 
io 138 illustrate the attenuation provided by a second 
graded density filter 108 (not shown) associated with a 
second projector (not shown). As can be appreciated, 
as the Bluminaflon level of Image 1" decreases, the 
attenuation level of "Image 2" increases to provide a 
75 seamless, composite image. 

Graded density filter 108 preferably includes a 
transparent substrate 140 having opposite edges 150 
and 154. A graded density coating 142 is thinnest at a 
point 158 lying between opposite edges 150 and 154. 
20 The thickness of coating 142 increases from point 158 
to edge 154. The graded density coating 142 can 
increase continuously or by graduated steps. Preferably 
the graded density coating 142 is a color neutral density 
coating. 

25 Figure 8 illustrates a transmission profile of graded 
density filter 108. Areas outside of opposite edges 150 
and 154 transmit 100% of fight. Transmission is reduced 
somewhat by clear substrate 140 due to reflection in 
areas between edge 150 and point 158. As the thick- 
so ness of graded density coating 142 increases, the 
amount of absorption or reflection of light increases and 
transmission decreases. Between point 158 and edge 
154, coating 142 completery absorbs or reflects all inci- 
dent light between dotted lines 1 62 and 1 54 in Figure 8. 
35 As can be appreciated from Figure 7, light valve 
projectors 100, according to the present invention Wend 
two or more images at the maximum black levels of the 
light valve projectors 100 and therefore do not decrease 
the contrast ratio thereof. Skilled artisans can appreci- 
4Q ate that each color channel of full color light valve pro- 
jectors wHl require blending devices. A fixture (not 
shown) positions blending device 102 relative to the 
tight valve projector 100. The correct position of a Wend- 
ing device can be calculated from light ray diagrams. 
45 Preferably, however, the blencfing device 102 is posi- 
tioned through simple trial and error. 

Where multiple edges of the same projector require 
blending, multiple graded density coalings can be 
formed on additional edges of the transparent substrate 
50 140. 

A second light valve projector 170 according to the 
present invention is illustrated in Figure 9. For purposes 
of clarity, reference numerals from Figure 6 have been 
used where appropriate. Second fight valve ^projector 
55 1 70 operates in a manner similar to tight valve projector 
100. Blencfing device 102 (preferably graded neutral 
density filter 108) is positioned in a second focus posi- 
tion which is on or near an image plane 178 that projec- 
tion lens 122 focuses onto screen 124. As can be 
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7 appreciated, second light valve projector 170 also pro- 
vides a seamless, composite image and has the per- 
formance and the transmission profile illustrated in 
Figures 7 and 8. Filter 108 can be tilted from orthogonal 
to the optical axis to avoid a reflection from its surface 
being transmitted to the projection screen. In a highly 
preferred embodiment, filter 108 is tilted 5-6° from an 
orthogonal plane in either x-axis or y-axis directions. 

In Figure 10. a third light valve projector 200 is illus- 
trated. For purposes of clarity, reference numerals from 
Figure 6 are used where appropriate. Third light valve 
projector 200 employs an alternate blending device 202 
which includes a solid mask 204 having an edge portion 
203 Solid mask 204 is positioned in a non-focus posi- 
tion between arc lamp 104 and condensing lens 110. 
Mae particularly, blencfing device 202 is located in a 
non-focus position between image plane 128 and con- 
densing lens 1 1 a ' Preferably solid mask 204 is made of 
metal. 

- Figure 11 illustrates a seamless composite image 
230 formed using two light valve projectors 200. As with 
the projectors in Figures 6 and 9, the position of second 
solid mask 204 will be rotated 180° about the light rays 
for the second project**. An inner edge 210 (adjacent 
edge portion 203) is preferably tapered along a back 
surface 212 thereof. Blending device 202 associated 
with a first light valve projector 200 attenuates the illumi- 
nation of "Image" 1 in the overlap region (defined by dot- 
ted lines 220 and 222) as illustrated by dotted lines 224. 
The attenuation provided by a second blending device 
(rotated 1 80°) is a mirror image of the attenuation of the 
first blending device. If me projectors are precisely posi- 
tioned so that the patterns match a relatively flat inten- 
sity output is generated at 228. The combined intensity 
of "Image 1" and "Image 2" is relatively constant across 
the seamless composite image 230 (including the over- 
lapping region), the transitional intensities of "Image 1" 
and "Image 2" cancel each other. If the projectors are 
not precisely positioned a pattern of light and dark 
stnpes will be produced as illustrated at 229 in Figure 
11. 

Figure 12 illustrates a fourth Tight valve projector 
240 which provides blending according to the present 
invention. Blending device 202 is located in a second 
non-focus position between fight valve 118 and polari- 
zation beam splitter 1 14. For purposes of clarity, refer- 
ence numerals from Figure 10 are used where 
appropriate. Light valve projector 240 has performance 
similar to that of fight valve projector 200 (Figures 10 
arid 11). The width of the overlap region can be 
adjusted to obtain a smooth transition from "Image 1" to 
"Image 2" in the overlap region. 

In Figure 13. a sixth light valve projector 300 is illus- 
trated For purposes of clarity, reference numerals from 
Figure 12 have been employed where q^propriate. A 
blending device 301 is positioned in a non-focus posi- 
tion between projection lens 122 and, screen 124. 
Blending device 301 includes a first density filter 302 
haying opposite edges 306 and 308. a second density 



filter 310 having opposite edges 312 and 314. and a 
solid mask 204. Filters 302 and 310 and solid mask 204 
have inner edges which are offset More particularly, 
edge 306 of fOter 302 extends into the path of fight rays 

5 318 (traveling from the projection lens 122 to screen 
124) further than filter 310 or mask 204. Likewise edge 
312 of filter 310 extends more inwardly into the path of 
rays 318 than edge 210 of mask 204. Filter 302 attenu- 
ates light rays traveling therethrough. The combined 

10 effect of fitters 302 and 31 0 provides further attenuation. 
Preferably filters 302 and 310 are neutral density filters. 
Mask 204 provides maximum attenuation. 

Referring to Figure 1 4. intensity plots for the projec- 
tor 300 of Figure 13 are illustrated. Intensity plot 324 

is illustrates attenuation provided by the blending device 

301 with solid mask 204 and without f ilters 302 and 310. 
As can be appreciated, a Taump" 326 occurs in the over- 
lap region defined by dotted lines 330 and 332. Filters 

302 and 310 attenuate the "bump" 326 in the overlap 
so region. The provision of filters 302 and 31 0 in combina- 
tion wrth solid mask 204 allows control of a wider over- 
lap region than projectors employing a solid mask only. 
As can be appreciated, inner edges 306 and 312 of fil- 
ters 302 and 310. respectively, are positioned in light 

25 rays reaching the overlap region. 

Figure 15 illustrates a seventh light valve projector 
350 according to the present invention. For purposes of 
clarity, reference numerals from Figure 13 have been 
used where appropriate. In addition to the blending 

30 device 301 of projector 300 in Figure 13. projector 350 
of Figure 15 also includes an additional solid mask 204 
located in a non-focus position between image plane 
128 and condensing lens 1 1 0. The performance of pro- 
jector 350 is similar to that illustrated in Figure 14. Addi- 

35 tional fine tuning can obtained through the use of sofid 
mask 204. 

Figure 16 illustrates an eighth fight valve projector 
370 according to the present invention. Reference 
numerals from Figure 15 have been used were appro- 
40 priate. Blending device 372 includes fitters 302 and 310 
but does not include a solid mask. A seamless, compos- 
ite dark state image can be obtained. 

Figure 17 illustrates an alternate embocfiment of 
sofid mask 204. The alternative solid mask 400 can be 
45 fabricated by depositing a thin film 408 on a dear sub- 
strate 404. Preferably thin film 408 is opaque and is 
comprised of metal. 

Blencfing device 301 illustrated in Figure 15 can 
also be fabricated *m a different manner. More spedft- 
so calry. alternate blending device 420 indudes a dear 
substrate 422 having first and second density coatings 
426 and 430 applied thereon in a step-like manner. 
Thereafter/ a thin film 408 is deposited As can be 
appreciated by skilled artisans, the dear substrates can 
55 be coated with anti-reflection coatings if desired. Prefer- 
ably first and second density coatings are neutral den- 
V ^coatingsL ; - ; ;;; : -'**' 

Projected made in accordance with the present 
invention smooth the illumination intensity in the overlap 
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region when the projectors are operating in an off-state 
without reducing the contrast ratio of the projector. As a 
consequence they also correct the illumination intensity 
in the on-state areas of the blended images. Thus, elec- 
tronic blending of the type descrbed in 4.974.073 and 5 
5,136,390 is not necessary or greatly reduced. 

Various other advantages of the present invention 
wil become apparent to those skilled in the art after 
having the benefit of studying the foregoing text and 
drawings, taken in conjunction with the following claims. io 

Claims 

1. In a projection system including first and second 
fight valve projectors which project a composite 15 
image onto a screen by overlapping the first and 
second images in an overlap region, each projector 
including a fight source, a fight valve for reflecting or 
transmitting image light, a condensing lens for 
directing light from said fight source to said fight so 
valve, and a projection lens, an improved light valve 
projector comprising: 

blending means, associated with said first and 
second light valve projectors and being located 25 
in the path of said fight between said fight valve 
and said projection lens, said fight source and 
said condensing lens, or said projection lens 
and said screen, said blending means for 
smoothing off-state and on-state tlluminaton 30 
levels in said overlap region without reducing 
the contrast ratio of said fight valve projector. 

2. The improved light valve projector of Claim 1 
wherein sad light valve is a reflective light valve and 35 
said projection system further includes a polariza- 
tion beam splitter. 

3. The improved fight valve projector of Clam 1 or 2 
wherein said blending means is located in a posh 40 
tlon, preferably a focus position at or acjacent an 
image plane which said condensing lens focuses 
onto said fight valve 

4. The improved fight valve projector of Claim 3 45 
wherein said blending means comprises: 

a clear substrate; and 
a coaling formed thereon 

so 

5- The improved light valve projector of Claim 4 
wherein sad coaSng is a neutral density coating. 

6. The improved fight valve projector of Claim 5 
wherein the thickness of said neutral density coat- 55 
ing increases from a point between opposing edges 
to at least one of the said opposing edges. 

7. The improved fight valve projector of Claim 6 
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wherein the thickness of said neutral density coat- 
ing increases continuously. 

8. The irrproved fight valve projector of Claim 6 
wherein the thickness of said neutral density coat- 
ing increases in steps. 

9. The improved fight valve projector of any of the fore- 
going claims wherein said fight valve is a reflective 
fiquid crystal light valve. 

10. The irrproved tight valve projector of any of the fore- 
going claims wherein said blending means fe 
located adjacent said light valve. 

11. The improved fight valve projector of any of the fore- 
going claims wherein said blending means is 
located in a non-focus position between said light 
valve and said projection lens. 

12. The irrproved light valve projector of claim 11 
wherein said blending means comprises a mask 
which is located in the path of said light. 

13. The improved Tight valve projector of claim 12 
wherein said mask comprises a glass substrate 
having a thin fflm coating formed on a surface 
thereof. 

14. The irrproved fight valve projector of any of the fore- 
going claims wherein said blending means is 
located in a non-focus position between said pro- 
jection lens and said screen. 

15. The irrproved fight valve projector of claim 14 
wherein said blend ng means comprises: 

a first neutral density filter ; and 
a second neutral density filter located adjacent 
said first neutral density filter. 

16. The Improved light valve projector of claim 15 
wherein said Wending means further comprises a 
mask located adjacent said second neutral density 
fitter and having a tapered edge located in the path 
of said light 

17. The improved light valve projector of any of claims 
12 to 16 wherein said mask includes a tapered 
edge* 

18. The irrproved light valve projector of claim 16 or 17 
wherein said first and second neutral density filters 
and said mask are situated adjacent to each other. 

19. The irrproved light valve projector of any of claims 
16 to 18 wherein inner edges of said first and sec- 
ond neutral density filters and said mask are posi- 
tioned in the path of said fight 
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20. The improved fight valve projector of claim 19 
wherein said Wending means further comprises a 
second mask located in a non-focus position 
between said condensing lens and an image plane 
which said condensing lens focuses onto said light 5 
valve. 

21. The improved fight valve projector of daim 20 
wherein said second mask has a taped edge 
located in the path of said light 1° 

22. The improved light valve projector of any of the fore- 
going claims wherein said blending means com- 
prises a mask located in a non-focus position 
between said condensing lens and an image plane is 
which said condensing lens focuses onto said light 
valve. 

23. The improved fight valve projector of claim 22 
wherein said mask has a tapered edge located in 20 
the path of said light. 
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